WHAT IS CLAIMED IS: 

1 . A method for manufacturing a semiconductor 
device, including the steps of: 

providing a substrate having firsi? and second 
main surfaces and having a semiconductor e/ement formed in 
the first main surface; / 

forming a first groove m th^ fxrst mam surface 
of the substrate, the first groove having a bottom surface 
with a width and opposing side surfaces on the bottom 
surface; ■ ■■■.■^ 

forming selectively a Catalyst layer on the 
bottom surface of the first groove, the catalyst layer 
containing palladium in an upj^er surface thereof; 

; forming a fist metal layer of a nickel based 
plating layer on the upper/surface of the catalyst layer by 
an electroless plating t^^hnique, a top portion of the 
first metal layer located at a distance below a top end of 
the side surface of the first groove; 

forming a i^econd groove in the second main 
surface of the substrate along the first groove, the second 
groove having a bottom with a smaller width than that of 
the bottom of the/ first groove and opposing side surfaces 
on the bottom suxface, the bottom surface of the second 
groove being a /backside surface of the catalyst layer; 

forming a second metal layer overlying the bottom 



# 



and side surfaces of the second groove; and 

laser-cutting the first metal layer,^^the catalyst 
layer, and the second metal layer through th^ first groove. 

2. A method for manufacturing/ a semiconductor 
device according to claim 1/ after the^^-^ of forming the 
first metal layer further comprising t^ step of : 

attaching a supporting me^er on the first main 
surface, and thinning the substrate' through the second main 

surface. V '-' ^ ■■■'■■■^ • ■ r /./:-^' /'^ 

/■/^■■■■.\ : ■■■^:v,:-.- v ■:■■-:-/■■, ■ . ... : . : : 

: 3 . A method for manufacturing a semiconductor 

device according to claim 1,/ wherein the step of forming 

the catalyst layer containihg the steps of: 

: forming a f irsji photoresist layer on the first 

surface of the. substrata, the photoresist layer having an . 

opening opposing to ttie first groove ; 

depositing/ a catalyst material on the bottom 

surface of the f ir6t groove through the first photoresist 

layer as a mask .by evaporation or sputtering deposition; 

removing the first photoresist layer together 
with the catalyst material on the photoresist layer, and 
remaining t^e catalyst material on the bottom surface of 
the first groove . 



■ / 4 • A method for manufacturing a semiconductor 

device a,ccording to claim 1,. wherein the catalyst layer has 



two-'layers of a palladium layer ^hd a titanium layer under 



the palladium layer, or a singl^^palladiuxa layer. 

5. A method for manufacturing a semiconductor 
device according to claimyi, wherein the nickel based 
plating layer is made of /one material selected from Ni-P 
alloy, Ni-B alloy, and Ni/-B~W alloy. 



6v - A semiconductor device/ comprising : 
a semiconductor substrateAaving first and second 
main surfaces , having a semiconduOTior element formed in the 
10^ first : main surface and havimg a peripheral surface 
containing the first and secondM 

a heat radiation Is/yer provided on the second 
main surface of the semicondixctor substrate; and . 

a flange of a plurality of metal layers disposed 
15 on the peripheral surf aop of the substrate, the metal 
1 ayers compris ing ; 

a first ipfetal layer having a surface layer 

■ ■ rV;^-.''-:.''v ■ - '^ . - ■ ■ ■ : ■'^ ^ vV.-'-' 

containing palladium on' the same side with the first main 

■.. - ■ ' ^^'--^-f ■■■ ■^ ^-.-'^^X.-; . ■ }■ ■:/'./'' ■ ' ; 

surface, ' ■:/':^■■■■■ 

20 a secgnd metal layer of nickel based alloy 

disposed on the surface layer containing palladium of the 

first metal layer, , and the second metal layer having a top 

portion located a^ a distance below the first main surface, 

25 ^ third metal layer disposed under the first 



25 



m 



metal layer* 

7. A semiconductor device according to claim 6, 
wherein the third metal layer comprises a nickel bas^d 
alloy layer, a gold layer and a laser-cut metal layer 
including a nickel layer or a chromium layer, 

8 / ; A^^ according to claim 7, 

wherein the third ; metal layer further comprises a single 
'layer of gold or a plurality of layers incl^ 
1 ayer and a gold layer on the laser-cut metal layer . 
10 9, A semiconductor device according to claim 6, 

wherein the first, metal layer comprises two-layers of a 
palladium layer and a titaniiam layer under the palladium 
/'v:'';;;'^-;"c-;:;layer^ 

10 . semiconductor device according to claim 6, 
15 wherein the second metal layer is made of one material 
selected from Ni-P alloy/ Ni-B alloy, and Ni-B-W alloy> 




